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ABSTRACT. - The haemoglobin concentration of nine cohabiting tclcosts of Hot al-Hammar 
marsh, Basrah, was carried out. The mean values Cs/IDO were ringed from 3*2 for AI&Krmw 
sellal to 9-912 for Parasilurus trios teg us The taxonomic consideration of haemoglobin 
concentration appeared of a little value among the different members of the family Cyprinidae. 
The mean haemoglobin concentration for Barbus xartthopterus, B. sharpeyi and B . grypus were 
less than those taken from the same species in other iraqi inland waters. Possible factors that 
cause a variation in the haemoglobin concentration in fishes were discussed. 

RESUME. - La concentration tie rh&moglobine de neuf tdl6ost£ens du marais de Hor al-Hammar, 
Basrah, a did mesur^e. Les valeurs moyennes (g/100 ml) sont comprises entre 3,2 pour Albumus 
sella! et 9,912 pour Parasilurus trwsUgm Du point de vue taxonomique la concentration de 
l'h&noglobine n‘a que peu de valeur pamu les especcs de Cyprinidae ctudidcs. La concentration 
moyenne de Hi&noglobine pour Barbus xanthopterus. B. sharpeyi et B. grypus est inffirieure a 
celle mesuree pour les m ernes especes proven ant d'autres regions i mi ri cures de l'lrak. Different s 
facteurs pouvant entramcr une variation dans la concentration de Thfrooglobine des poissons 
sont envisages. 
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Haematological parameters may, under specific circumstances, provide the 
fisheries biologists with useful indices of dietary sufficiency, pathological status and 
physiological response to environmental stress. This was suggested by a variety of 
studies carried out during the past few years (Houston and DeWilde, 1922; Ezzat et 
al. y 3974; Meade and Perrone, 1980; Wells et ai t 1980). Fish blood analyses have 
faced a considerable effort of development of reliable procedures {Smith and Bell, 
1964, 1967). Haemoglobin concentration is considered as one of the haematological 
parameters that can be readily determined under field or hatchery conditions (Hesser, 
1960; Korzheuv, 1962). Controversy still exists regarding the validity of several of 
the methods which have been used for haemoglobin determination in fish (Larsen 
and Snieszko, 1961), 

Except for the work of Hsmeed (1980) and Hameed et aL t (1985) on some 
Barbus species in the mid region of Iraq, there is no previous work concerning the 
haematology of the fishes from the iraqi waters. Thus the haematological 
informations in the present work represent the first of its kind for die freshwater 
ichthyofauna of Iraq. The aim of the work at hand is to provide preliminary 
haematological data on some freshwater fishes of Iraq. 
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MATERIAL AND METHODS 

The fishes used in this study were collected from Hor aFHammar marsh, north 
of Basrah city (Table I) with a seine net. The study was carried out in March and 
April 1986, 

The blood was drawn into tubes containing EDTA as an anticoagulant either 
by a heart puncture or by the severing of the peduncle. For small size fish (Mystus 
pelusius and Alburnus sellal) the latter method was applied while the former was for 
the remaining fish species. The haemoglobin concentration per 100 ml of blood was 
determined by Sahlis haemometer as described by Radzinslcaya (1966) and by Pandey 
et al. (1976). 


RESULTS AND DISCUSSION 

There were considerable differences in the haem ato logic a] values of the 
studied species as in the case of other fishes (Javid and Lone, 1973). 

The mean values for the haemoglobin concentration of the nine fish species 
are given in Table II. Not much variation were observed in the mean value of the 
haemoglobin concentration for the fish species under consideration. The lowest 
value was observed in the blood of Alburnus sellal and the highest in the catfish, 
Parasilurus tr lost eg us. Within the family Cyprinidae the highest haemoglobin 
concentration value was observed in the blood of Barbus sharpeyi while Alburnus 
sellal blood shows the lowest value. 

Variations in the haematological values have been attributed to many factors. 
Larson ei aL (1976), disregarding minor variations due to the inacuracy of analytical 
methods, divided these factors into two broad groups. 

The first group includes those factors which can cause haematological 
differences in fishes in their natural environment, including age and size of the fish. 
Das (1965) states that haemoglobin concentration tends to increase with length and 
age. Similar changes have been observed in many fish species (Siaskpere, 1985), 
Other factors are spawning season, sex t migration and genetic variation (Atkinson 
and Judd, 1978). 


Table I, Hsh species used in the determination of haemoglobin concenmuions 


Family 

Species 

Cyprinidae 

Barbus sharpeyi 


B. xanihopterus 


grypus 


Asp i us vorax 


Cyprims carpio 


Alburnus sellal 

Bagridae 

My si us pelusius 

Siluridae 

Parasilurus triostegus 

Mugilidae 

Uia dussumieri 
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Table l L Haemoglobin concentration for nine freshwater fid) species from Basrah, Iraq, 


Species 

Range 

Mean Hb 
(g/100 ml) 

Range 

Mean Hb 

<*) 

Unusual 

concen* 

IriUon 

(g/lOOml) 

Barbus sharpeyi 

4-10 

7.125 ± 2.190 

39-57 

44,2 ± 7.293 

26, 60, 64 

8. xanlhopterus 

5.1 - 6.5 

5.8 ± 0,620 

32-41 

36.2 ± 4.086 

- 

B. grypus 

3.7 - 5.0 

4,06 ± 0541 

24-30 

25.9 ±2.459 

- 

Aspius vorax 

3.2 - 7,0 

5.05 ±1.835 

25-43 

36 ± 9,643 

20 

Cyprimus carpio 

5-5.8 

5.28 ± 0,327 

30-35 

31.8 ± 2.049 

- 

Alburnus sella! 

2.8 - 3,6 

3.2 ± 0.565 

16.0 -20.4 

18.2 ±3.111 

- 

Mystus pelusius 

5.1 - 9.1 

8.328 ± 1.501 

47-57 

55.166 ±4.02 

32 

Parasilurus triostegus 

6 - 11.9 

9.912 ± 1.756 

62-75 

66.571 ± 4.961 

37 

Liza dussumieri 

6-6.4 

6.266 ± 0.230 

38-40 

39.333 ±1.154 

- 


The second group that appeared to cause a haem analogical variation is stress, 
due to capture, handling and sampling procedures of which capture is most 
significant (Bouck and Ball, 1966). The previous factors are the major factors that 
cause a variation in the haemoglobin concentration of fishes and this may explain 
the high and low haemoglobin concentration obtained from some Osh species in the 
present study {see Table II), 

Although there is some variation in the mean value for the haemoglobin 
concentration between the different members of the family Cyprinidae which might 
be used as a taxonomic criterion to differentiate between the species of this family, 
it is appeared that the taxonomic consideration of haemoglobin concentration is of 
little value. The wide range of factors that appeared to cause variation in 
haematological parameters which haemoglobin concentration is one of them, makes 
comparison between the different species is of taxonomic significance. This is 
evident from the present study where the blood of Barbus xanlhopterus t Cyprinus 
carpia t and Aspius vorax shows more or less similar value in spite that they belong 
to different genera. 

Comparing the haemoglobin concentration for Barbus sharpeyi , 
B. xanlhopterus and B . grypus obtained in the present study with the results 
obtained by Hameed (1980), it is clear that our results show a lesser value than 
Hameed (1980). This might be due to the imraspeciftc variation that might occur 
between the populations of fish species (Atkinson and Judd, 1978). The 
haemoglobin concentration of Mystus pelusius is within the range described by 
Javid and Lone (1973) for other species of genus Mystus, and also within the range 
of other silurid fishes (Pandey et <2/., 1976). 

Worthy of note in Mystus pelusius and Parasilurus trios teg us are the high 
value of the haemoglobin concentration which reflects a high oxygen carrying 
efficiency of the blood. This is consistent with the correlation of haemoglobin 
concentration with fish activity and the predatory habit, i.e. the higher is the fish 
activity the more is the haemoglobin concentration, thus varying physiological 
requirements are compensated by regulating the levels of the haemoglobin 
(Siaskpere, 1985). Furthermore, Lenfant and Johansen (1976) have shown that there 
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is a tendency for haemoglobin concentration to be higher in those fishes which get 
their oxygen from the air* A high haemoglobin concentration was also observed in 
the blood of the pelagic mullet Liza dussumierL Thus the present result supports the 
hypothesis that the pelagic fishes have a higher haemoglobin concentration than 
the benthic species (Putnam and Freeh 1978). 

The haemoglobin concentration of Cyprinus carpio obtained in this study is 
within the range described by other authors for the same species (Black, 1940; Field 
et a/.* 1943; Houston and DeWilde* 1971; Fourie and Hattingh, 1976). 

In both the inland and marine waters of Iraq, much work still remains to be 
done before full use can be made of haematological investigations especially 
building up the normal values together with a full awarance of the environmental and 
disease factors that may cause a variation in these values. 
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